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Patent Application Serial No. 10/262,420, filed on September 30, 2002, and now 
U.S. Patent No. 6,681,002, which is a continuation under 35 U.S.C. 120 of U.S. 
Patent Application Serial No. 09/954,585, filed on September 27, 2001, and now 
U.S. Patent No. 6,459,777, which is a continuation under 35 U.S.C. 120 of U.S. 
Patent Application Serial No. 09/224,435, filed on December 31, 1998, and now 
U.S. Patent No. 6,320,942. 

This application also claims the benefit of United States provisional 
patent application no. 60/454,670, filed on March 17, 2003, the entire disclosure 
of which is incorporated herein by this specific reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

This invention relates to keypad, keyboard and display systems for data 
entry or device control, as well as data output, and more particularly, to a 
directionally-mapped, keyed alpha-numeric data input/output system for use in a 
mobile communications system. 

2. Background 

On the present day conventional telephone keypad, there are ten 
numbered keys, an asterisk key and a pound sign key. The letters of the alphabet 
are listed in groups of three on eight of the number keys. Entering numerals is 
performed by simply depressing the indicated keys in turn. However, for 
entering any given letter (alpha) a special series of key strokes is required, and 
this method is not generally accepted or understood by the public. In 
telecommunication applications such as voice mail directory search or in a stock 
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purchase using an electronic broker, a unique interpretation of alpha data codes is 
often necessary. As a result, errors in alpha-numeric data entry, using the 
conventional keypad, are a common and frustrating occurrence. The above 
prompts frequent requests for a simple, relatively error free method of alpha data 
5 and numeric data entry. 

There have been many devices invented and available which purport to 
solve the problem posed by alpha-numeric data entry in a conventional key array, 
but none have been accepted by the public or manufacturers to date. This has 
been expressed as being primarily because of their difficulty in use and/or 

10 manufacturing. 

Keyboards for computers and control panels typically have many keys, 
with some keys having two possible functions. The resulting keyboard size is 
acceptable for desktop computers, but not for space constrained computers such 
as laptops or various small, portable control panels. The current solution has 

15 been to make the keys very small in size and to require depressing several keys in 
correct sequence for a given command entry. For a user having large fingers, a 
small key surface and small separation between keys is unsatisfactory and invites 
error. Thus, key size and the number of keys needed, determine the size of the 
board or keypad. 

20 For the manufacturers of remote controllers, calculators, games, mobile 

phones and similar electronic communication equipment, the space required for 
adequate data entry with conventional keys presents a continuing problem due to 
space limitations, and hinders desirable miniaturization of the 
device. 

25 There exist many patents that address the alpha-numeric keypad problem. 

However, none disclose a system for keypad/keyboard data entry that provides 
for error-free data without complexity, or allows for practical miniaturization of a 
keypad/keyboard while permitting any desired number of distinct, single key data 
entries in a simple "hands on" format. 
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In many of the prior art patents such as those of Hashimoto, U.S. Pat. No. 
4,918,721 and Wen, U.S. Pat. No. 4,825,464, the alpha-numeric keypad data 
entry problem was solved, but the solution proved to be too elaborate and 
cumbersome for general use. However, the use of keypads with multi-directional 
keys is taught by a number of patents, and this is an approach that promises a 
possibility of keyboard miniaturization. Among these patents is a disclosure by 
Lin et al in U.S. Pat. No. 5,528,235. Lin et al disclose a multi-status data entry 
key and a keyboard that is capable of a one-to-one correspondence between each 
key status and a pre-assigned signal or state. This is done by using a key having 
five facets and mounting it on a spring so that it can rock in four orthogonal 
directions and downwards. Thus each "key" acts as five keys; each facet 
direction push entering a different piece of data. No description or claim is given 
by Lin et al for the system required to convert and transmit this input data in 
usable form. 

Unfortunately, the Lin et al invention and similar devices have not 
succeeded in the industrial market for telephonic communication or remote 
controllers and similar equipment. The reasons given by industry sources for 
failure to adopt these invention devices, include the likelihood of user finger 
tactile errors in data entry using multi-faceted keys such as described by Lin et al 
as well as an expensive complexity in manufacturing the device, particularly the 
keys. In view of the foregoing, it is clear that there remains a need for a simple, 
relatively error-free alpha-numeric data entry system for telecommunication 
equipment, as well as for space-constrained computers, miniaturized controllers 
and the like. 

With respect to mobile communications devices in particular, such as 
mobile phones, although processing capability, either available within the phone 
itself or by access to remote servers, is sufficient to perform most, if not all, 
desired data processing tasks, the bottleneck preventing a more widespread use of 
mobile phones for these functions is the combination of horrible input 
technology, as described above, as well as equally horrible output technology. 
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The tiny display available on the typical mobile phone utilizes compromised 
formats such as WAP/XML and the like, which are specially designed to fit the 
small-sized mobile phone display, but are difficult to view and utilize efficiently 
by the user. 

Accordingly, from the foregoing, it can be seen that the major 
impediment to the use of mobile phones as true data processing centers is the 
input/output interface, not the data processing capability. What is needed, 
therefore, is both an improved input, as discussed above, and an improved output 
for mobile phone technology, so that the mobile phone may be effectively 
utilized up to its present technological capabilities, to maximize the ability of 
users to have a truly mobile data processing system. 

SUMMARY OF THE INVENTION 

The invention is a directionally-mapped, alpha-numeric data entry system 
comprising a key array, a micro-processor, a DTMF generator, an LCD driver 
15 and a display. The key array includes at least one set of "n" radial direction 

indicator keys and a numerical key group. Inscribed on the surface surrounding 
each numerical key in "n" radial directions are alpha notations, symbols or 
commands. Pressing any radial direction key and then a numerical key, or in a 
reversed sequence, will enter the alpha notation or other symbol that is located 
20 around the numerical key and corresponds to the pressed radial direction. Thus, 
if eight radial directional keys are used, a total of eight different alpha entries 
plus one numeric can be entered for every key in the numerical key group 
without tactile problems or errors. A specially programmed micro-processor 
accepts the keyed input signals and provides digital signals to a DTMF generator 
25 for conversion to DTMF codes for telecommunication. 

The micro-processor also provides ASCII codes for computer input and 
signals to an LCD driver that drives the display. A complete system including the 
key array, uses only a few components which are readily available, is small in 
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size, low cost and uses little power. It therefore would be readily adaptable and 
suitable for telecommunication equipment or other common data 
entry/communication devices. 

Accordingly, it is a prime object of this invention to provide a system that 
5 enhances the functionality of a conventional numeric keypad while retaining 

simplicity in usage. 

Another object is to provide an alpha-numeric data entry system that is 
economic to produce and practical to install 

Yet another object of this invention is to provide a data entry system that 
10 can be very small in size and lends itself to device miniaturization. 

A prime advantage of this invention over prior art is that all the invention 
components are standard, available and low cost. 

Another object of the invention is to utilize a mobile phone or 
communications device as an Internet information Input/Output data processing 
15 center. This is accomplished by replacing existing personal computers (PC's) or 

Personal Data Assistants (PDA's) with a mobile phone or communications 
device, coupled with an auxiliary separated display unit. 

Further objects and advantages of the invention will be apparent from 
studying the following portion of the specification, the claims and the attached 
20 drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of a conventional prior art keypad as is used for 
telephones; 

FIG. 2 shows the word "BROWN" and the keypad strokes needed to 
25 enter each letter when using a conventional prior art keypad; 

FIG. 3 shows an example of a multi-symbol data entry key array 
according to the present invention; 
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FIG. 4 is a simplified block diagram of the alpha-numeric data entry 
system according to the present invention; 

FIG. 5 shows the word "BROWN" and the keypad strokes needed to 
enter each letter when using a data entry key array according to the present 
5 invention; 

FIG. 6 illustrates one of several alternative configurations for the 
directional keys that are located on a data entry key array according to the present 
invention; and 

FIG. 7 illustrates in schematic fashion the unique display features of the 
10 present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring particularly to the drawings, there is shown in FIG. 1 an 
illustration of a conventional keypad 1 such as is used on telephones. Twenty- 
four letters of the alphabet, excluding "Q" and "Z" are shown in groupings of 

1 5 three on eight of the numerical keys. Refer now to FIG. 2 which shows a word 

"BROWN" to be keyed in. In order to do this, using the conventional keypad 1, a 
number of key strokes have to be entered for each letter, plus an extra key stroke 
when the word is completed. The key strokes corresponding to each letter of 
"BROWN" are shown under each letter. Thus to enter "B" 10, the"*" key is 

20 pressed once to indicate alpha and the "2" key is pressed twice because "B" is the 
second letter on numerical key "2". Similarly, to enter "R" 15, the "*" key must 
be pressed followed by pressing the "7" key twice. At the end of the word, after 
the key strokes "*66" have been entered for the letter "N" 5, the "#" key 20 must 
be pressed to indicate the end of the alpha entry. There are sixteen separate key 

25 strokes that must be entered in proper sequence in order to enter the word 

"BROWN" on a conventional keypad, and there could be as many as twenty-one 
key strokes for some five letter words. 
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It is then not surprising that this formidable and error-prone way of 
entering alpha data into telephones is not at all favored by the public. 

It is with hope of providing a public and industry favored way of alpha- 
numeric data entry, that the following preferred embodiment of a directionally- 
5 mapped alpha-numeric data entry system is offered. 

Referring now to FIGS. 3 and 4, there is shown in FIG. 3 an example 
layout of a multi-symbol entry key array according to the present invention, and 
in FIG. 4, a simplified block diagram of the invention system. The system 
comprises: a pre-programmed micro-processor 60, a set of radial direction 
10 indicator (RDI) keys 45 and keypad or array keys 50 that provide data input 

signals to the micro-processor 60, a DTMF generator 65 which converts signals 
from the micro-processor into DTMF codes 70 for telephonic use, an LCD 
(liquid crystal display) driver 80 supplied by signals from the micro-processor 60 
and a display 85 driven by the LCD driver 80. 
15 The micro-processor 60 is programmed to process all entered alpha- 

numeric data and to convert it to BCD code for transmission to a DTMF 
generator circuit, or to output ASCII codes 75 for computer use. In addition, 
provision is made for user selection of a verification mode of data entry whereby 
the user views the data entry on the display before agreeing to enter the data for 
20 processing. 

Provision is also made for an alternative direction pointer 55 such as the 
well known computer mouse, to be connected and used instead of direction keys 
45 on a keypad or array. 

The micro-processor 60, DTMF generator 65 and LCD driver 80 are 
25 minute in size and use little input power. It is the key array that takes the most 

space. 

The key array shown in FIG. 3 is an example of an array for combined 
controller/computer input. Radial direction indicator (RDI) keys are shown at the 
top of the array, on a large area membrane circuit surface 25. The eight 
30 directions are indicated by inscribed arrows 26, 27, 28, 29, 30, 31, 32 and 33, 
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which are touched when required. The numerical keys 35, of which twelve are 
shown, are, in this case, the same as conventional numerical keys. 

Inscribed on areas 40 around each numerical key are eight different . 
notations, each indicating a letter, number, a command or other symbol for entry. 
5 To enter any one data item other than the conventional keypad numerals, it is 

only necessary to first touch the RDI arrow on the membrane 25, corresponding 
to the position of the inscribed data 40 around a numeral key 35. Thus, to enter a 
"B" one would touch the UP arrow 27 and then press the "2" key . FIG. 5 
illustrates the key strokes needed to enter the word "BROWN". The key strokes 

10 95, 96, 97, 98 and 99 are combinations of an RDI directional key stroke and a 

single numeric key stroke for a total of ten. The sequence of the 2-stroke process 
can be reversed if desired. This is called operating in a "reverse" or "confirm" 
mode. An advantage of operating in the "confirm" mode is to help an end-user to 
see the relative locations of possible key or function selections in the display after 

15 the first conventional key stroke. If followed by an RDI key, the associated 

mapping alpha/function will be confirmed and entered. If followed by a 
conventional key instead, the normal numerical data input will be accepted as 
regular numerical inputs. 

For numerical data entries, the conventional single stroke process on the 

20 conventional keys remains unchanged. 

In the array illustrated in FIG. 3, there are eight RDI direction keys and 
eight possible data entries inscribed around each of the twelve numerical keys. 
Therefore, in addition to the twelve numerical key single stroke entries, there are 
available 8 x 12 = 96 additional data double stroke data entries, for a total of 108. 

25 It should be noted that there could be any convenient number of keys in 

an array and any number of RDI direction keys. 

The maximum number of data items inscribed around a given key 
depends primarily on the space provided around the key for printing the data 
items intelligibly. In the example array shown in FIG.3, there are eight data 

30 items. However, if two rings of data items were used, forming an inner and outer 
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ring around a given key, there could be sixteen data items per key, plus the one 
single key item. An extra set of RDI direction keys for the outer data ring could 
be used for this configuration, or possibly a special "outer ring" key. 

FIG. 6 shows one possible arrangement of RDI direction keys as an 
5 alternative to that shown on FIG. 3. In this arrangement, the RDI direction keys 

are individually located and are not on a single membrane. Any arrangement of 
RDI direction keys is permissible, and this permits a location flexibility helpful 
in designing data entry key arrays for miniaturized control panels or keypads. 
The selection of the number of keys, data entry type and number of 

10 entries, depends entirely on device application. For a standard telephone entry 

pad, the number of keys could remain as twelve numerical, with twenty-six alpha 
data items (A to Z) added. A practical number of RDI direction keys for this 
array is three, so that there would be three letters or less around ten numerical 
keys. This ensures a simple error-free alpha-numeric input to a telephone. For 

15 dialing, number entry is done conventionally. For alpha-numeric or just alpha 

entry, only an unambiguous two stroke entry is required. It is not necessary to 
remember different codes or to figure out the number of strokes required, or 
whether an asterisk or pound sign input is required. This simple approach would 
be a great boon to telephone users and would probably be welcomed by the 

20 telecommunications industry as being long overdue. 

A major characteristic of the invention system is that the ratio of input 
data to keys is increased to at least 9:1. As a result, the application of the 
invention system to space constrained communication devices, is facilitated by 
an ability to design for a much smaller number of keys than otherwise would be 

25 required. In particular, it is believed that the present invention system could be 

used to great advantage for space constrained devices such as remote controllers, 
electronic organizers, calculators, computers, games and various control panels. 

There is also great flexibility in the type of keys that could be used. 
These keys could be any currently available types such as conductive, rubber or 

30 membrane circuitry. 
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Finally, it should be noted that the system electronic components are 
small in size, few in number, very low in power consumption and inexpensive in 
cost. For large manufacturing quantities, the entire system is very low cost. 

Now, with reference to FIG. 7, there is shown, in very schematic fashion, 
5 a representation of the inventive "separated display" feature of the present 

invention, which permits a mobile phone to function as a "mobile information 
gateway". This separated display feature is ideally used in combination with the 
above described unique keypad design of the present invention, although it is 
also usable alone, with an otherwise entirely conventional mobile phone. As 

10 illustrated a mobile phone 130 is utilized as an HDML (Handheld Device 

Markup Language) or WAP (Wireless Application Protocol) browser to access 
the mobile Intra- or Internet 132. An advantage of the present invention, 
however, is that rather than merely using the mobile phone 130 as a modem, and 
using a personal computer (PC) or personal data assistant (PDA) to control the 

15 data input/output like existing products, the mobile phone 130 functions as the 

PC or PDA. Preferably, data input is achieved using the inventive keyboard 
disclosed in FIGS. 1-6, though, again, a conventional mobile phone with a 
conventional keypad may be utilized. Suitable software is incorporated in the 
mobile phone 130 to permit it to drive the communication link 133 with the 

20 Internet 132. 

Advantageously, a sidekick or smart display 134 is employed as an 
accessory in cooperation with the mobile phone 130, which preferably comprises 
a 6-8 inch LCD display, although other suitable known displays may be 
employed as well. The display may be adapted to be powered by an automobile 

25 batter or other portable source of power, a car charger, or regular AC power. 

Preferably, the communication link 136 between the mobile phone 130 and the 
separated display 134 is a wireless link 136, such as a BLUETOOTH link, an 
inferred line, an 802.1 IX link, or the like, although a wired link 136 could also 
be used. 



Advantages of the system illustrated in FIG. 7 includes the need for 
minimal processing power for the separated display 134 (limited to graphic 
controller, low-cost CPU, BLUETOOTH module, or the like). Also, all security 
information such as password, personal information, and the like is stored in the 
mobile phone, increasing security. Additionally, since the separated display 134 
is the most power-consuming component, it is preferably designed to be an "on- 
demand" device, meaning that users only turn on the separated display 134 when 
viewing is required. At other times, users merely carry the mobile phone 130 for 
voice or simplified data communications purposes. 

From the foregoing description, it is believed that the preferred 
embodiment achieves the objects of the present invention. Various modifications 
and changes made be made in the system described above which are apparent to 
those skilled in the art. These alternatives and modifications are considered to be 
within the scope of the appended claims and are embraced thereby. 
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